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AMENDMENTS TO THE CLAIMS 

Please amend the claims as follows: 

1. (Currently Amended) A method of processing first and s e cond images acquired by a 
digital radiograph v multi-energv imaging system at different energy levels and different times , 
comprising the acts of: 

pairwise d ecomposing Goft tissu e and bon efirst and second energy images from the into first 
and second material images; and 

mitigating noise amplification at attenuated r e gions of at least one of the first and second 
material images during decomposition. 

2. (Currently Amended) The method of claim 1, comprising the act of acquiring the first 
and second energy images at low and high energy levels, respectively. 

3. (Currently Amended) The method of claim 2, wherein the act of acquiring the first and 
second images comprises the act of acquiring the first and second images at different times first and 
s e cond tim e s ov e r a time int e rval l e ss than one s e cond . 

4. (Currently Amended) The method of claim 21, wherein comprising the act of acquiring 
the first and second images is perfonn ed-using flat panel d e t e ctor technology of the digital a 
radiography imaging system. 

5. (Currently Amended) The method of claim 1, wherein the act of pairwi se decomposing 
soft tissu e and bone images is performed pixel-by-pixel by computing an image intensity ratio of 
the second energy image to the firs t energy image , th e first and second imag e s corresponding to low 
and high en e rgy l e vels of the digital radiography imaging syst e m, r e sp e ctiv e ly . 
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6. (Currently Amended) The method of claim $], wherein the act of mitigating noise 
amplification at attenuat e d regions comprises the act of modifying the-an image intensity ratio to 
reduce noise associated with the act of pairwise decomposin g soft tissu e and bon e imag e s . 

7. (Currently Amended) The method of claim 6, wherein the act of modifying the image 
intensity ratio to reduce noise comprises the act of weighting a desired one of the first and second 
energy images witii a noise stabilizing parameter. 

8. (Currently Amended) The method of claim 7, wherein the act of weighting th e first 
imag e with tho noise stabilizing parameter comprises the act of increasing image intensity of the 
desired on e first image at th e attenuat e d regions . 

9. (Currently Amended) The method of claim ^1, comprising the act of contrast-matching 
noise-mitigated image data associated with one of the soft tissue and bon efirst and second material 
images with image data associated with at least one of the first energy image, the secon d energy 
image, the soft tissu e first material image, and the bea esecond material image. 

10. (Currently Amended) The method of claim 91, wher e in the act of contrast matching 
comprisinges the act of contrast-matching nois e mitigat e d image data associated with the soft 
tissu efirst materi al image with one of t he first and second energy images. 

11. (Currently Amended) The method of claim 91, wh e r e in th e act of contTOGt matching 
comprisinges the act of contrast-matching noise-mitigated image data associated with the 
ben esecond material image with contrast-artifacts-mitigated image data associated with the 
ben esecond material image. 
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12. (Currently Amended) The method of claim comprising the act of smoothing image 
data associated with one of the soft tissu e and bone first and second material images using a low 
pass filter to average over neighborhoods of the image data. 

13. (Currently Amended) The method of claun &\, wherein the act of pairwise 
decomposing soft tissu e and bon e imag e s comprises the act of computing noise-mitigated image 
data (II) associated with one image of the soft tissue and bon efirst and second material images 
based on an equation: II = IH*IL^/[(IL^)^ + where IL is an image intensity of the firs t energy 
image, IH is an image intensity of the second energy image, WF is a decomposition factor for the 
one image, bbA-^ is the noise stabilizing parameter for the one imag e, and IH is greater than IL . 

14. (Original) The method of claim 13, wherein the act of computing the noise-mitigated 
image data II comprises the act of selecting the noise stabilizing parameter in a range of 1 to 5. 

15. (Currently Amended) The method of claim 13, wherein the act of paimise 
decomposing soft tissue and bon e images comprises the act of computing contrast-stabilized image 
data (IS2) associated with the soft tissu e first material image pixel by pixel b ased on an equation: 
IS2 = II [^^(^ - ^^)1^ where WB is a decomposition factor for the ben ^second material image, and 
WS is a decomposition factor for the soft tis s u e first material image, and the one image is the soft 
tisstt efirst material image. 

16. (Currently Amended) The method of claim 15, wherein the act of pairwise 
decomposing soft tis s ue and bon e images comprises the act of mitigating pixet-intensity 
abnormalities associated with the s oft tissu e first material image pixel by - pix e l b ased on an 
equation: IS3 = IH/(IS2 + Oi), where IH is the image intensity of the second energy image and Oi 
is an intensity correction factor. 
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17. (Currently Amended) The method of claim 16, wherein the act of pairwise 
decomposing soft tissu e and bon e imag e s comprises the act generating smoothed image data (IS4) 
associated with the soft tissue first material image using a low pass filter to average over 
neighborhoods of the enhanced image data IS3. 

18. (Currently Amended) The method of claim 17, wherein the act of pairwise 
decomposing soft tissue and bon e images comprises the act generating the soft tissu e first material 
image pix e l by pix e l b ased on an equation: IS = IS2 * IS4. 




19. (Currently Amended) The method of claim 13, wherein the act of pairwise 
decomposing soft tissue and bone images comprises the act of computing contrast-stabilized image 
data (IB2) associated with the ben esecond material image pix e l by pixel b ased on an equation: IB2 
= IH*IL^/[(IL^)^ + 1.0], where IL is an-the image intensity of the first energy image, IH is the 
image intensity of the secon d energy image, and WB is a decomposition factor for the beeesecond 
material image. 

20. (Cxm*ently Amended) The method of claim 19, wherein the act of pairwise 
decomposing soft tissu e and bone images comprises the act of mitigating pixel— intensity 
abnormalities associated with the ben esecond material image pix e l by pixel b ased on an equation: 
IBS = IB2/(I1 + O2), where 02 is an intensity correction factor, and the one image is the 
ben esecond material image. 

21. (Currently Amended) The method of claim 20, wherein the act of pairwise 
decomposing soft tissu e and bone images comprises the act generating smoothed image data (IB4) 
associated with the bea esecond material image using a low pass filter to average over 
neighborhoods of the enhanced image data IB3. 
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22. (Currently Amended) The method of claim 21, wherein the act of painvise 
decomposing soft tissu e and bon e images c omprises the act of contrast-matching noise-mitigated 
image data II with smoothed image data IB4 by computing contrast-matched image data (IBS) 
associated with the beft esecond material image pix e l by pix e l based on an equation: IB5 = II * IB4. 

23. (Cxirrently Amended) The method of claim 22, wherein the act of painvise 
decomposing soft tissu e and bone images comprises the act of normalizing intensity levels of the 
contrast matched image data IB5 to generate the ben esecond material image. 

24. (Currently Amended) A method of producing soft tissue and bon e first and second 
material images of an objec t of the de s ir e d anatomy of a pati e nt , comprising the acts of: 

acquiring first and second images of the object desired anatomy from a digital radiography 
multi-energy imaging system a t low and hi i gh different energy level s at first and second times, 
respectiv e ly : and 

noise-mitigatingly decomposing soft tissu e and bon e the first and second images of th e 
desired anatomy fi^om the into first and second material images pixel by pixel using a n weighted 
image intensity ratio of the second image to the first image.t-and 

mitigating noise amplification at att e nuat e d r e gions of at l e ast on e of the first and second 

imag e s by w e ighting int e nsity of the first imag e with a nois e stabilizing paramet e r during 
decomposition . 

25. (Currently Amended) The method of claim 24, wherein the act of noise-mitigatingly 
decomposing comprises the act of weighting an intensity value of the first image with the-a.noise 
stabiHzing paramete r comprises tli e act of incr e asing imag e intensity of th e first image at th e 
attenuat e d regions . 

26. (Currently Amended) The method of claim 24, comprising the act of contrast-matching 
noise-mitigated image dat a associated with one of the soft tissue and bon e imag e s with imag e data 
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associated with at least one of the first imag e , th e second imag e , th e soft tissu e imag e , and the bon e 
image . 

27. (Currently Amended) The method of claim 26, wherein the act of contrast-matching 
comprises the act of contrast-matching noise-mitigated image data associated with one of the seft 
tissu efirst and second material images with image date associated with at least one of t he first and 
second images. 

28. (Currently Amended) The method of claim 26, wherein the act of contrast-matching 
comprises the act of contrast-matching noise-mitigated image data associated with the bea esecond 
material image with contrast-artifacts-mitigated image data associated with the ben esecond material 
image. 

29. (Currently Amended) The method of claim 24, comprising the act of smoothing image 
data associated with one of the soft tissue and bono first and second material image s using a low 
pass filt e r to av e rage ov e r neighborhoods of the imag e data . 

30. (Currently Amended) The method of claim 29, wherein the act of smoothing image 
data comprises the act of filtering the image dat a using a boxcar filter as the low pass filt e r . 

3 1 . (Currently Amended) The method of claim 24, wherein the act of acquiring the first and 
second images of the desir e d anatomy c omprises the act of imaging chest anatomy over a time 
interval. 



32. (Currently Amended) A computer program for processing image data- 
digital radiography imaging syst e m , comprising: 

a tangible medium configured to support machine-readable code; and 
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machine-readable code supported on the medium and comprising a modified dual e nergy 
decomposition routine for decomposing soft tissu e and bone imag e s from first and second 
images obtained fi-om the digital radiography imaging syst e m at different energy levels into first 
and second material images and diff e rent tim e s , the modified dual en e rgy decomposition routine 
comprising: 

a noise mitigation routine adapted to reduce noise amplification at att e nuated 
r e gions of at least one material i mage of the first and second material images 
by w e ighting intensity of the first image with a noise stabilizing poramet e r 
during d e composition . 

33. (Currently Amended) The computer program of claim 32, wherein the noise mitigation 
routine comprises an intensity enhancement routine adapted to increase image intensity of the first 
imag e during decompositio n at th e attenuat e d regions . 

34. (Currently Amended) The computer program of claim 32, comprising a contrast 
stabilizing routine adapted to stabilize image contrast during decompositio n, wherein the contrast 
stabilizing routine comprises a contrast matching routin e adapted to match contrast of on e of th e 
soft tissu e and bon e imag e s with imag e data associated with at l e ast on e of the first imag e , the 
s e cond image, th e soft tissu e imag e , and the bon e image . 

35. (Currently Amended) The computer program of claim 34, wherein the contrast- 
matching stabilizing routine comprises a soft tissu em aterial contrast-matching routine adapted to 
match contrast of noise-mitigated image data of one of t he soft tissu e first and second material 
images with image data of one of t he first and second images. 

36. (Currently Amended) The computer program of claim 34, wherein the contrast- 
matching stabiUzing r outine comprises a ben ematerial contrast-matching routine adapted to match 
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contrast of noise-mitigated image data of th e bon e imag e w ith contrast-artifacts-mitigated image 
dat a of the bone image . 

37. (Currently Amended) The computer program of claim 32, comprising a contrast 
stabilizing routine adapt e d to stabiliz e imag e contrast during d e composition, wh e r e in contrast 
stabilizing routine comprises an image smoothing routine adapted to smooth image data associated 
with one of the soft tissu e and bon e first and second material images using a low pass filter to 
average ov e r n e ighborhoods of the imag e data . 

38. (Currently Amended) A medical imaging system, comprising: 
a multi -energy digital radiograpliio imaging system, comprising: 

an j{-4=a yimaging devic e adapt e d to g e nerat e x rays ; jmd 

a collimator adapted to filter the x rays in a d e sir e d anatomical r e gion of a pati e nt; 
a flat pan e l digital x ray d e t e ctor adapt e d to d e tect x mys passing through the 
pati e nt; and 

dua lmulti -energv control circuitry adapted to acquire first and second images-^f4he 
desir e d anatomical region at different energy level s over a tim e int e rval ; and 
an image processing system, comprising: 

a modified dual -e n e rgy image decomposition module adapted to mitigate noise 
amplification and contrast variations associated with decomposing soft 
tissue and bone the first and second images fi-om the into first and second 
material images , compri s ing: 

a nois e mitigation modul e adapted to reduce nois e amplification at 
att e nuat e d regions of at least on e image of the first and second 
images by w e ighting int e nsity of th e first imag e with a noise 
stabilizing param e t e r during decomposition . 
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39. (Currently Amended) The system of claim 38, comprising a contrast-matching module 
operational during decomposition, wherein the contrast-matching module is adapted to match 
contrast of one of the soft tissu e and bone first and second material images with image data 
associated with at least one of the first image, the second image, the soft tissu e first material image, 
and the ben esecond material image. 

40. (Currently Amended) The system of claim 39, wherein the contrast-matching module 
comprises a soft tissu e material c ontrast-matching module adapted to match contrast of noise- 
mitigated image data of one of the soft tissu e first and second material images with image data of 
one of the first and second images. 

41. (Currently Amended) The system of claim 39, wherein the contrast-matching module 
comprises a bea ematerial contrast-matching module adapted to match contrast of noise-mitigated 
image data of th e bon e image with contrast-artifacts-mitigated image dat a of the bone image . 

42. (Currently Amended) The system of claim 38, comprising an image smoothing module 
op e rational during decomposition, wherein th e imag e smoothing module is adapted to smooth 
image data associated with one of the soft tissue and bon e first and second material image s using a 
low pass filt e r to averag e ov e r neighborhood s of th e imag e data . 

43. (Currently Amended) A system for d e compo s ing soft tissu e and bone images from 
first and s e cond e nergy imag e s acquired by a digital radiography imaging syst e m over a time 
int e rval , comprising: 

means for pairwise decomposing different material images fi-om different energy images: 

and 

means for mitigating noise while- associated with pairwise decomposin g the first and 
s e cond en e rgy imag e s into at l e ast one image of th e soft tissu e and bon e images . 
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44. (Currently Amended) The system of claim 43, comprising means for stabilizing 
contrast white -associated with pairwise decomposin g th e first and second e n e rgy images into th e 
at l e ast on e imag e. 

45. (Currently Amended) The system of claim 43, comprising means for acquiring the frst 
and s e oond different energy images from th e digital radiography imaging syst e m . 
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Please add the following new claims: 

46. (New) A method, comprising the acts of: 

mitigating noise associated with pairwise decomposition of images obtained at different 
energy levels into different material images. 

47. (New) The method of claim 46, comprising the act of acquiring the images with a dual- 
energy imaging system. 

48. (New) The method of claim 46, comprising the act of acquiring the images at different 

times. 

49. (New) The method of claim 46, wherein the act of mitigating comprises the act of 
pixel-by-pixel processing. 

50. (New) The method of claim 46, wherein the act of mitigating comprises the act of 
weighting at least one image of the images in an image intensity ratio of the images. 

51. (New) The method of claim 50, wherein the act of weighting comprises the act of 
adding a noise stabilizing parameter to an intensity value of the at least one image. 

52. (New) The method of claim 46, comprising the act of contrast-matching noise- 
mitigated image data with image data. 

53. (New) The method of claim 46, comprising the act of contrast-matching noise- 
mitigated image data with contrast-artifacts-mitigated image data. 
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54. (New) The method of claim 46, comprising the act of smoothing image data over 
neighborhoods of the image data. 

55. (New) A noise-mitigated image produced by the method of claim 1 . 

56. (New) A noise-mitigated image produced by the method of claim 24. 

57. (New) A noise-mitigated image produced by the method of claim 46. 

58. (New) The method of claim 24, wherein the act of noise-mitigatingly decomposing 
comprises the act of weighting at least one of the first and second images with an exponential 
factor. 

59. (New) The system of claim 38, wherein the modified image decomposition module 
comprises a noise mitigation module adapted to reduce noise amplification of at least one image of 
the first and second material images by weighting intensity of the first image with a noise 
stabilizing parameter during decomposition. 



